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1) Click ñInterpretationò icon.

2) Click ñEN Englishò option

3) Click ñMute Original Audioò

Steps to Select English Channel
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1) Click globe ñInterpretationò icon.

2) Click ñES Spanishò option

3) Click ñMute Original Audioò

NOTE: To use interpretation feature, download Zoom 

application on your device. Interpreter will relate 

everything from English to Spanish during meeting and 

will inform you when to make public comment. Speak 

in Spanish and interpreter will relate comments to 

English.

Interpretation / Interpretación
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1) Haga clic en el icono del globo 
de interpretación

2) Haga clic donde dice ñES Spanishò

3) Haga clic en ñMute Original Audioò

NOTA:Para utilizar la función de interpretación, 

descargue la aplicación Zoom en su aparato. El 

intérprete relacionará todo lo dicho en inglés al 

español durante la junta y le informará cuándo 

podrá hacer un comentario público. Hable en 

español y el intérprete relatará sus comentarios en 
inglés.



Interpreting on Tablet/Smartphone
Interpretación usando tableta o teléfono inteligente
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To listen in Spanish, use controls 
to:

1) Tap for more options

2) Tap interpretation

3) Tap preferred language

4) Tap "Mute Original Audio"

Note: To use interpretation 

feature, download Zoom 

application on your device.

Para escuchar en español, 
use los controles para:

1) Tener más opciones

2) Hacer clic 
en interpretación

3) Escoger el idioma 
preferido

4) Hacer clic en "Mute 
Original Audio"

Nota: Para usar la opción 

de interpretación, 

descargue la aplicación 

Zoom en su aparato.



ÅMeeting conducted remotely via Zoom

ÅRecorded and transcribed by court reporter

ÅTo participate in public commenté

ÅBy computer: use the ñraise handò feature in Zoom

ÅOver the telephone: dial *9 to ñraise handò and *6 to 

mute/unmute your phone line

ÅWritten comments

ÅSubmit through the e-commenting system at:

Åhttps://efiling.energy.ca.gov/Ecomment/Ecomment.aspx?docketnu

mber=20-LITHIUM-01

Welcome ðAdministrative Items
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https://efiling.energy.ca.gov/Ecomment/Ecomment.aspx?docketnumber=20-LITHIUM-01


Welcome and Roll Call
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ÅWelcome and Roll Call

ÅAdministrative Items

o Approval of June 24, 2021 Action Minutes

ÅInformation Items

o Media and Legislation Updates

o Lithium Valley Commissioner Updates

ÅLithium Extraction Methods

o Overview

o Lithium Extraction Methods Presentation

o Lithium Resource Panel

ÅDetermination of Agenda Topics, Speakers, and Presentation for Future 

Meetings

ÅPublic Comment

ÅAdjourn

Agenda 
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ÅApproval of Past Meeting Action Minutes

Administrative Items
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Public Comment
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Comment Instructions:

Limited to 3 minutes per 

comment

By computer: use the ñraise 

handò feature in Zoom

By telephone: dial *9 to ñraise 

handò and *6 to 

mute/unmute your phone line



Media and Legislation Updates
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Lithium Valley Commissioner 
Updates
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Lithium Extraction Methods 
Workshop
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California

Energy Commission

Research & Development

TITLE OF PRESENTATION
Name of Presenter

Energy Research and Development Division

Title of conference/meeting

Location presentation was given

Date of meeting

California

Energy Commission

Research & Development

Energy Research and Development Division

Rizaldo Aldas

Energy Generation Research Office

RD&D on Lithium Recovery from 
Geothermal



ÁDevelop Advanced Technologies and Strategies to Improve the Cost-

Effectiveness of Geothermal Energy Production

ü Subsurface Imaging

ü Distributed Generation Geothermal

ü Managing silica

ÁInvestigate Flexible Generation Capabilities

ü Computer Modeling

ü Field Testing

ÁEnabling cost -effective Mineral Recovery

ü Improving technology and processes for lithium recovery

ü Deployment and demonstration of lithium recovery systems

14

Geothermal RD&D: Improving Production and Flexibility of Existing 
Geothermal and Advancing Economics through Mineral Recovery
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Past Mineral Recovery R&D Projects - Public Interest Energy 
Research (PIER) Program 

Concept of mineral extraction plant utilizing post -power 

production, pre - injection geothermal brine

ü Demonstrated the key steps to produce lithium
ü Planned commercial plant with a lithium production of 

15,000 metric tons per year
ü Critical lessons learned from the technology and business 

aspects

Examples of Completed Mineral Recovery R&D Projects:

Å Co-Production of Silica from Geothermal Fluids (LLNL, 2002-2005)

Å Pilot-Scale Geothermal Silica Recovery at Mammoth Lakes (LLNL, 2005-2008)

Å Proof-of-Concept of Co-Production of Electrical Power and Lithium from Geothermal Fluids 
(Paula Moon & Associates, 2010-2011)

Å Technologies for extracting valuable metals and compounds from geothermal fluids ( Simbol, Inc. 
2011-2014)

Simbol Mineral Recovery Project
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Geothermal Grant & Loan Program - Lithium Recovery Project

Well to Wheels Lithium Design (EnergySourceMinerals, LLC)

Á Developed a robust engineering package for a facility 
that will extract lithium and mineral co -products from 
geothermal brines 

o Using processes and equipment from the water 

treatment, metal processing and chemical 

processing industries.

o Accurately estimated installed project costs
ES Minerals Pilot Unit

Simplified Process Flow Diagram
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RD&D on Lithium Recovery from Geothermal ðEPIC Program

A. Improving Process and Technology for Lithium Recovery 

Á Systems or subsystems enabling recovery of lithium from geothermal brine on a pilot 

scale. 

ü Achieve an estimated production cost of less than $5,000/metric ton of lithium 

carbonate equivalent.

ü Demonstrate the potential for a payback period of less than 5 years.

B. Deployment and Demonstration of Lithium Recovery from Geothermal Brines

Á Demonstrate entire systems enabling recovery of lithium from geothermal brine on a 

large scale. 

ü Field demonstration, scaled up to at least one-tenth of commercial scale.

ü Achieve an estimated production cost of less than $4,000/metric ton of lithium 

carbonate equivalent.

ü Demonstrate the potential for a payback period of less than 5 years.
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Improving Process and Technology for Lithium Recovery

Hellõs Kitchen Geothermal Lithium Extraction Pilot (Hell's Kitchen Geothermal )

Å Integrate multiple brine pretreatment processes to 

demonstrate a system for completely preparing geothermal 

brine for lithium extraction

o Management and precipitation of lead, silver, zinc, iron, 
manganese, and silica. 

o Demonstrate on flowing geothermal brine at 5 gal/min
Diagram of integrated pretreatment process

Improved Silica Removal for Enhanced Geothermal Plant Performance (Hell's 

Kitchen Geothermal )

Å Develop and demonstrate a fundamentally new and 

innovative method for managing silica in geothermal 

operations

o Carefully positioned staggered/offset posts of 
Geothermal Micropillar Enabled Separators
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Improving Process and Technology for Lithium Recovery

Recovery of Lithium from Geothermal Brines (SRI International)

ÁNew high-capacity selective composite sorbent comprised of inorganic lithium -ion sieves 

and lithium -ion-imprinted polymers

ÁNew eco-friendly sorbent regeneration process

Pilot Scale Recovery of Lithium from Geothermal Brines (Materials Research )

Å Demonstrate a pilot scale integrated process for the recovery of lithium from geothermal brines

o High-capacity selective solid sorbent developed by SRI International 

Lithium recovery process schematic
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Deployment and Demonstration of Lithium Recovery from 
Geothermal Brines

Salton Sea Geothermal Lithium Recovery Demonstration Project 

(BHER Minerals)

Å An integrated geothermal brine pre -treatment and 

lithium recovery system at an existing geothermal 

power facility

o Brine processing rate of at least 100 gallons per 
minute

o Estimated production cost of less than 

$4,000/metric ton of lithium carbonate equivalent;

o Minimize environmental impacts; freshwater usage 

below 50,000 gallons per tonne of lithium 

carbonate

o Lithium recovery of >85% from raw brine to high -

purity lithium carbonate

The demonstration system at a geothermal power plant in 

Calipatria, California

Ion Exchange Media
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Draft Initiative RD&D Areas

ÁAdvancing mineral recovery technology and processes

ü Lithium extraction methods with improved performance and 

longevity and lower costs

ü Technologies and methods for the recovery of other valuable co-

products

ü Decrease waste products and improve the overall value proposition 

Á Large-scale demonstrations of mineral recovery systems

ü Prove increased performance and lower costs in real-world 

applications

Lithium Recovery RD&D Initiatives for EPIC 4
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Á Electric Program Investment Charge 2021 -2025 Investment Plan 

Scoping ðDraft Initiatives for EPIC 4

Date: August 4, 2021

Time: 9:00 AM

Additional details: https://www.energy.ca.gov/event/workshop/2021 -08/electric-

program-investment-charge-2021-2025-investment-plan-scoping-draft

To stay involved in EPIC 4, visit www.energy.ca.gov/epic4

Please use CECõs e-commenting system to submit written comments:

https://efiling.energy.ca.gov/Ecomment/Ecomment.aspx?docketnumber=20-EPIC-

01

See notice for e-mail and U.S. Mail commenting instructions:

https://efiling.energy.ca.gov/getdocument.aspx?tn=238093

Lithium Recovery RD&D Initiatives for EPIC 4

https://www.energy.ca.gov/event/workshop/2021-08/electric-program-investment-charge-2021-2025-investment-plan-scoping-draft
http://www.energy.ca.gov/epic4
https://efiling.energy.ca.gov/Ecomment/Ecomment.aspx?docketnumber=20-EPIC-01
https://efiling.energy.ca.gov/getdocument.aspx?tn=238093
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